Transcriptional regulation of the presenilin-1 gene: implication in Alzheimer's disease.
Two (amyloid and presenilin) hypotheses have been proposed to explain the pathogenesis of Alzheimer's disease (AD). According to amyloid hypothesis, the main amyloid plaques which are hallmark of AD are generated by beta- and gamma-secretase mediated proteolytic processing of amyloid precursor protein (APP). The amyloid hypothesis does not adequately address the pathogenesis of the disease, however, since transgenic mice that express the pathologic mutations of the APP and presenilin-1 (PS1) genes produce amyloid plaques but fail to exhibit neurodegeneration and memory loss observed in AD patients. According to presenilin hypothesis, loss of essential functions of PS due to decreased PS expression or mutations in the PS genes better explains the pathogenesis of AD. Recent studies have revealed that forebrain specific conditional knockouts of PS1 and PS2 genes (cPSKO) cause both neuronal degeneration and memory loss without evidence of formation of amyloid plaques. Another potential mechanism for the pathogenesis of AD may reside at the transcriptional regulation of the presenilin-1 gene. In this review, a detailed analysis of transcription factors that regulate PS1 transcription will be discussed. An in depth understanding of the regulatory mechanism of PS1 transcription can identify the targets that can potentially be used in therapeutic intervention of AD.